Background: This study examined the extent to which the developmental pattern of prevalence of binge drinking in the past 2 weeks from ages 18 through 30 has changed across 29 cohorts of U.S. young adults, and whether the changes differed by gender.
T HE INDIVIDUAL AND societal risks associated with binge drinking are well recognized (e.g., Centers for Disease Control and Prevention, 2017; Naimi et al., 2003; World Health Organization, 2014) . Binge drinking is often defined as 5+ drinks per occasion (e.g., Dawson et al., 2015; Miech et al., 2018; Schulenberg et al., 2018; Substance Abuse and Mental Health Services Administration, 2018) . Young adults (and those around them) are at higher risk for negative consequences resulting from binge drinking compared to other age groups. The normative developmental pattern of binge drinking involves escalation from late adolescence into the early 20s, followed by some level of moderation or "maturing out" thereafter (Bachman et al., 1997 (Bachman et al., , 2002 Maggs and Schulenberg, 2004; Patrick et al., 2016; Schulenberg et al., 2018; Substance Abuse and Mental Health Services Administration, 2017) . This normative developmental pattern is distinct from historical fluctuations in binge drinking prevalence. That is, regardless of whether historical trends in binge drinking during late adolescence have increased, decreased, or remained stable, binge drinking has been observed to increase from age 18 through the early 20s and then decrease through the late 20s. The extent to which these developmental patterns in the prevalence of binge drinking have changed historically has not been closely examined.
It is recognized that etiology, in terms of course of alcohol and other drug use, varies by history (Schulenberg et al., 2014) , with important cohort-related changes in the normative developmental pattern of average frequency of binge drinking during the transition to adulthood (e.g., Jager et al., 2013 Jager et al., , 2015 . Specifically, using national U.S. longitudinal data from 28 high school class cohorts (1976 to 2003) , latent growth curve models showed that binge drinking frequency accelerated more quickly across ages 18 to 22 (Jager et al., 2013 (Jager et al., , 2015 and decelerated more slowly across ages 22 to 26 (Jager et al., 2015) for recent cohorts compared to earlier cohorts. Therefore, more recent cohorts reported lower frequency binge drinking at age 18, but higher frequency binge drinking at age 26 relative to past cohorts. The focus of the current study, however, is on prevalence of binge drinking-that is, how many young adults report any binge drinking in the past 2 weeks. A focus on changing prevalence results in the ability to examine variation in the proportion of the population at risk for negative alcohol-related consequences at a given age. Change in the frequency of binge drinking, on the other hand, does not allow for distinguishing between changes in the rate of binge drinking among drinkers from changes in the proportion of the population engaging in any binge drinking. That is, an increase in average binge drinking frequency may be the result of a subset of drinkers increasing how often they binge drink or of a greater proportion of the population engaging in any binge drinking.
Historical changes in the developmental pattern of binge drinking prevalence have meaningful implications for expected individual and societal costs associated with alcohol use, and thus important implications for research, prevention, and intervention efforts. More young adults initiating binge drinking in recent years would help explain why the average frequency of binge drinking from ages 18 to 22 increased in Jager and colleagues (2013) ; it would also mean that important reductions in harms and costs associated with past decreases in adolescent binge drinking have not necessarily extended to lower risk behavior in young adulthood. Delayed participation in binge drinking is beneficial in that adolescent binge drinking is associated with impairments in memory, decision making, reasoning, attention, and academic performance (Alfonso-Loeches and Guerri, 2011; Crego et al., 2009; Squeglia et al., 2012) . However, brain development (particularly aspects related to cognition, decision making, and neural connectivity) continues at least through age 30 (Lebel and Beaulieu, 2011; Pujol et al., 1993; Sowell et al., 1999; Tamnes et al., 2010; Walhovd et al., 2005) suggesting that just delaying alcohol use onset and escalation until early adulthood does not fully avoid the potential negative impacts of alcohol on maturation. One key indicator of the ages at which young adult risk is most concentrated is the age of peak binge drinking prevalence. If this age has changed historically, we need to adjust our prevention and intervention efforts accordingly. In particular, if the age of peak binge drinking has increased, then the risks associated with an increasing population of binge drinkers would extend further into young adulthood. Conversely, if the age of peak binge drinking prevalence has decreased historically, then the risk associated with binge drinking would remain even more highly concentrated in early young adulthood as the period of highest risk would not extend as far into the 20s.
Vulnerability to negative consequences from alcohol use and binge drinking (such as alcohol-related health and psychosocial consequences) is higher for women than men (Dir et al., 2017) . The normative developmental pattern of binge drinking has been understood to generally follow similar patterns for both men and women, but with higher prevalence levels for men (Patrick et al., 2016; Schulenberg et al., 2018 ). Yet, the gap between men and women in overall alcohol use (including binge drinking) has decreased notably in recent decades (e.g., Dir et al., 2017; Erol and Karpyak, 2015; Schulenberg et al., 2018; Slade et al., 2016; White et al., 2015) . There is some evidence that women may have a greater rate of increase in binge drinking frequency from ages 18 to 22 than men (Jager et al., 2013) and that the rate of decline in binge drinking prevalence across ages 35 to 85 is slower for women than for men (Karlamangla et al., 2006) . These studies suggest that there may be differences in agerelated patterns of binge drinking prevalence for men and women, including different ages of concentrated risk indexed by the age of peak binge drinking prevalence.
Historical change in binge drinking prevalence may be associated with fundamental shifts in the underlying behavior, with responses to changes in policy and social roles, or with shifting demographic characteristics. During the earlyto mid-1970s, the majority of U.S. states lowered their minimum legal drinking age (MLDA) to under 21 years of age (Wagenaar and Toomey, 2002) . However, public concern regarding increasing negative alcohol-related consequences (e.g., traffic crashes) led to calls to reinstate the MLDA of 21, and the federal government enacted the Uniform Drinking Age Act of 1984. By 1988, all U.S. states had returned to a MLDA of 21 (Wagenaar and Toomey, 2002) . Evaluations of adolescent and young adult alcohol use in these changing policy environments found that lower MLDA was associated with significantly higher alcohol consumption (O'Malley and Wagenaar, 1991; Wagenaar and Toomey, 2002) . Thus, one would expect to see higher binge drinking prevalence during early young adulthood for cohorts from the 1970s through mid-1980s. For both genders, historical differences in age 18 binge drinking from 1976 to 2004 were significantly linked to MLDA; for males only, historical differences in age 18 to 22 growth in binge drinking from 1976 to 2004 were also significantly linked to MLDA (Jager et al., 2015) . MLDA will be included as a control in the current study.
Other possible contributors to historical variation in binge drinking prevalence include historical variation in social roles associated with alcohol use (e.g., parenthood, marriage, college attendance, employment status; Bachman et al., 2002) and the racial/ethnic composition of the U.S. population. Specifically, there have been historical increases in the percentages of young adults in social roles associated with higher alcohol use, such as being a college student (National Center for Education Statistics, 2018), not married (US Census Bureau, 2017), not a parent (Khandwala et al., 2017; Mathews and Hamilton, 2016; Matthews and Hamilton, 2009) , and not employed full-time (Taylor et al., 2012) or at all (US Bureau of Labor Statistics, 2004 . Delays in marriage and parenthood and decreasing employment among those of younger ages may be contributing to the extension of peak binge drinking age across cohorts. Adjustment for changes in such social roles explains some historical change in the binge drinking frequency growth rate during early adulthood, but not past the age of 22 (Jager et al., 2015) . The racial/ethnic composition of the United States also has changed dramatically. Since the mid-1970s, the proportion of the U.S. population identifying as White has decreased from 81% to 62% (Pew Research Center, 2015) , and alcohol consumption is generally higher among White than non-White individuals (Delker et al., 2016; Miech et al., 2018; Terry-McElrath and Patrick, 2018) . We include these sociodemographic indicators as controls in order to evaluate the extent to which these changing factors account for observed historical changes.
Analytic methods used to model the developmental pattern of binge drinking have often employed growth curve modeling with longitudinal data (e.g., Conrod et al., 2008; Jager et al., 2013; Patrick and Schulenberg, 2011; Patrick et al., 2016; Wood et al., 2010) or age-period-cohort models with cross-sectional data (e.g., Kerr et al., 2009 ). These methods are very useful but impose parametric forms for all associations and typically assume that the observed associations are consistent over time (see also Patrick et al., 2017a) . When seeking to determine whether the strength of a particular association changes across time, time-varying effect modeling (TVEM) provides an alternative modeling approach (Lanza et al., 2016; Li et al., 2015; Tan et al., 2012 ). TVEM models (described in greater detail below) allow for not only the behavior of interest (i.e., binge drinking) to change across time (i.e., age), but also the possible effects of covariates to change across time (e.g., gender over age), with no assumptions of parametric form for the observed changes.
The Current Study
Previous studies that examined the average frequency of binge drinking through the mid-20s with latent growth curve models (Jager et al., 2013 (Jager et al., , 2015 provided important insights into historical change in alcohol use epidemiology. The current study extends such work by (i) expanding the age range to 18 to 30, (ii) testing for gender differences in historical changes and the extent to which controlling for key covariates explains observed gender differences, (iii) focusing on prevalence rather than frequency of binge drinking, (iv) using a nonparametric data analysis technique, and (v) focusing on peak age of binge drinking. The current study uses TVEM to consider cohort by gender variation in developmental patterns of binge drinking prevalence from ages 18 through 30 using national panel data from 29 high school class cohorts. We give particular emphasis to cohort variation in the peak age of binge drinking prevalence following high school graduation.
MATERIALS AND METHODS

Participants
Data from the national Monitoring the Future (MTF) study included nationally representative cohorts of U.S. 12th-grade students, a portion of whom were followed longitudinally (for detailed methodology, see Miech et al., 2018; Schulenberg et al., 2018) . Each year since 1975, nationally representative samples of approximately 15,000 12th graders (modal age 18) from about 130 schools in the contiguous United States were surveyed using self-administered paper surveys, typically during a normal class period. From each annual cohort, a subsample of about 2,400 was selected for longitudinal follow-up; drug users were oversampled. Respondents were randomly assigned to begin biennial followup either 1 year later (at model age 19) or 2 years later (at modal age 20) using mailed questionnaires. Therefore, young adult data were provided at a maximum of 7 time points per person, at modal ages 18, 19/20, 21/22, 23/24, 25/26, 27/28, and 29/30 . The University of Michigan Institutional Review Board approved the study.
Analysis was limited to cohorts with the opportunity to complete all baseline and follow-up surveys through age 29/30. The analytic sample included respondents from the 29 12th-grade cohorts of 1976 to 2004 (birth cohorts of approximately 1958 to 1986) who were eligible to respond at age 29/30 (age 29/30 data collected during 1987 to 2016). A total of 70,843 individuals were selected for follow-up participation from the relevant cohorts; 58,076 respondents (82.0%) participated in at least 1 of the 6 follow-up data collection efforts, and 58,019 (99.9% of those who participated in a follow-up) provided data on binge drinking on at least 1 occasion. The mean number of available measurements on binge drinking per respondent in the resulting analytic data set was 5.3 (range of 1 to 7). The analytic sample was 53.7% female, and 78.5% White, 9.2% Black, 6.0% Hispanic, 2.4% Asian, and 3.9% other race/ethnicity. Attrition adjustments are discussed below.
Measures
On each survey, respondents were asked to think back over the last 2 weeks when answering the question, "How many times have you had five or more drinks in a row?" with response options of none, once, twice, 3 to 5 times, 6 to 9 times, and 10 or more times. Binge drinking was coded as a dichotomous variable indicating any consumption of 5 or more drinks during the last 2 weeks (yes, no).
Covariates at 12th grade included self-reported gender (male, female) and race/ethnicity (coded for analysis as a dichotomy of non-White vs. White). Time-varying covariates self-reported at each follow-up from age 19 through 30 included college attendance (currently attending a 4-year college vs. not), employment (having at least 1 full-time or part-time job vs. no paid work), marital status (married vs. not), and parental status (any children vs. no children). Age was based on the modal year of age per survey from 18 to 30. State MLDA was coded based on the state and year in which the respondent answered the 12th-grade survey and was used as a continuous measure (range 18 through 21; policy data were obtained from Hedlund et al., 2001; Hoxie and Skinner, 1987) .
Cohort (indicating year of 12th-grade survey) was coded into 3 nonoverlapping groups: 1976 to 1985, 1986 to 1995, and 1996 to 2004 . The decision to define cohort groups in this way was based on 2 considerations. First, these groups reflect distinct changes in age 18 binge drinking prevalence (Miech et al., ): 1976 (Miech et al., to 1985 were cohorts with higher prevalence, 1986 to 1995 were cohorts with decreasing 12th-grade prevalence, and 1996 to 2004 were cohorts with more stable 12th-grade prevalence. Second, prior research (Jager et al., 2015) indicated that the historical rate of change in binge drinking frequency from ages 18 to 26 differed meaningfully, with the reported differences generally following the 3 cohort groups defined here. Analyses for the current paper also showed that, averaged across age, binge drinking and covariate prevalence/means differed significantly across these 3 cohort groups (see Table S1 ). Similar levels of within-cohort group variability were evidenced by similar standard errors for cohort group specific binge drinking and covariate estimates other than race/ethnicity (which showed increasing variability over time) and MLDA (which showed decreasing variability over time).
Data Analysis
All analyses were conducted using SAS 9.4 (SAS Institute Inc., Cary, NC). TVEM was used to statistically model regression coefficients (i.e., intercepts and slopes) as flexible, nonparametric functions of age. In other words, prevalence levels and associations between 1 or more covariates and an outcome were estimated across age in a smooth manner, making no assumptions about the parametric forms of the coefficient functions Li et al., 2015; Tan et al., 2012) . In all models reported here, time was operationalized as modal age in years. TVEM models were fit using the SAS macro %WeightedTVEM (v. 2.6.0) (Dziak et al., 2014; Weighted TVEM SAS Macro, 2017) . The coefficient functions (presented in figures) are expressed as odds ratios (ORs) or adjusted ORs (for bivariate or multivariable associations) with pointwise 99% confidence intervals (CIs) for each smoothed point along continuous age (an alpha of 0.01 was used in order to yield more conservative significance testing). Coefficients were significant at p < 0.01 at points where CIs do not contain 1.0. The optimal number of knots (corresponding to smoothness) for each coefficient function was selected based on comparison of pseudolikelihood Akaike information criterion and Bayesian information criterion values from unpenalized B-spline regression models (Dziak et al., 2017) .
Before examining the main research questions, an intercept-only TVEM was used to show the overall developmental pattern of binge drinking prevalence from ages 18 to 30 for all cohorts and genders combined to compare with previously reported studies. Then, to address the main research questions, binge drinking was regressed simultaneously on cohort, gender, and gender-by-cohort interaction terms. Based on significant gender-by-cohort interactions, genderspecific models then examined whether there were significant cohort effects for men and women separately. The TVEM including cohort group, gender, and gender-by-cohort interactions using 1976 to 1985 as the referent category can be written as:
where t indicates continuous age and i denotes data for individual i.
Here, b 0 is the intercept, reflecting the log-odds of binge drinking across age for females in the earliest cohort group; b 1 and b 2 are the slope functions describing the age-varying association between cohort group (referent = cohort group 1976 to 1985) and binge drinking among females; b 3 is the slope function describing the agevarying association between gender and binge drinking among young adults in the earliest cohort group (referent = females); and b 4 and b 5 are the slope functions describing the age-varying gender differences in cohort group differences in the log-odds of binge drinking. Finally, gender-specific multivariable models were run for ages 19 to 30 specifying time-varying associations for cohort group as well as time-varying effects of control variables including race/ ethnicity, college attendance, employment, marital status, parental status, and MLDA. Multivariable models were limited to ages 19 to 30 because several measures (particularly college attendance, but also marital and parental statuses) gained meaningful variance only after completion of high school. A total of 56,316 individuals (97.1% of those included in gender/cohort group models) provided data on all covariates and were included in multivariable models.
All analyses accounted for clustering of repeated measures within individuals by providing robust standard errors using Taylor linearization (Dziak et al., 2017) . Further, all analyses were weighted using follow-up specific attrition weights, calculated as the inverse of the probability of responding at each age based on covariates measured at age 18 (cohort, region of country, gender, race/ethnicity, parental education, number of parents in the home, religiosity, college plans, high school grades, alcohol use, cigarette use, marijuana use, and sampling weight correcting for oversampling of age 18 substance users).
RESULTS
Descriptive Background: Age-Related Changes in Binge Drinking Figure 1 presents the estimated prevalence of binge drinking from ages 18 to 30 among all respondents (i.e., all high school cohorts 1976 to 2004) from an intercept-only TVEM. Binge drinking prevalence rose from 32.2% (99% CI 31.6, 32.7) at age 18 to a peak of 40.8% (40.2, 41.4) at age 21 and then decreased gradually across the remainder of young adulthood, reaching 28.3% (27.4, 29.2) by age 30. This overall developmental pattern has been reported previously (e.g., Patrick and Schulenberg, 2011; Schulenberg et al., 2018) . The current study sought to identify gender and cohort variations in this pattern.
Gender-by-Cohort Interactions in the Age-Related Pattern of Binge Drinking
To examine the main research questions, models regressing binge drinking on cohort, gender, and gender-by-cohort interactions were examined. There was evidence of significant gender-by-cohort moderation in the developmental patterns of binge drinking. In the model using 1976 to 1985 as the referent cohort group, the male*1986 to 1995 interaction term was significant from ages 18 through 22, and the male*1996 to 2004 interaction term was significant at all ages. In the model using 1996 to 2004 as the referent group, the male*1986 to 1995 interaction term was significant at age 18 as well as ages 21 through 30. Therefore, to address our research questions pertaining to gender-specific cohort differences in developmental patterns and to increase the interpretability of resulting figures, the analysis proceeded with gender-specific models regressing binge drinking on cohort. Figure 2 presents modeled estimates of binge drinking prevalence from ages 18 through 30 separately by cohort group for women and men. TVEM results regressing binge drinking on cohort groups separately for women and men are presented in Figs 3 and 4 , respectively.
Modeled Prevalence of Peak Age of Binge Drinking by Gender and Cohort
As Fig. 2 shows, the pattern of binge drinking across age for both men and women in all cohort groups was best described as increasing from age 18 through varying ages in the early 20s when an inflection point was reached, followed by decreasing prevalence thereafter (through age 30 (1986 to 1995 and 1996 to 2004) . The odds of binge drinking were significantly lower for individuals in the 1986 to 1995 cohort group (vs. the 1976 to 1985 group) at ages 18 to 21 for women (Fig. 3) and ages 18 to 22 for men (Fig. 4) , and statistically similar thereafter (differences were significantly larger for men than women). The odds of binge drinking for individuals in the 1996 to 2004 cohort group (vs. the 1976 to 1985 group) were significantly lower at ages 18 to 19 for women and ages 18 to 21 for men, and significantly higher at ages 22 to 30 for women and 25 to 28 for men (differences were significantly larger for men during early young adulthood, but significantly larger for women during later young adulthood). (1976 to 1985 and 1986 to 1995) . The odds of binge drinking were significantly higher for individuals in the 1986 to 1995 cohort group (vs. the 1996 to 2004 group) at age 18 for men, and significantly lower at ages 20 to 30 for women and 24 to 28 for men (again, men had significantly larger cohort differences at early ages, while women had significantly larger cohort differences at later ages). Among women, the magnitude of difference between the 1996 to 2004 cohort group versus other cohort groups grew consistently from ages 20 through 24, and then generally stabilized (at ages 24 to 30, 1976 Readers are reminded that TVEM reports estimates using smoothed points along continuous age; the default of 100 points has been used in these analyses, and thus, the specific peak age is noninteger. Rounding is used for most age reporting in the current paper, but for these analyses which focus on historical change in peak age across cohorts, we also provide specific values. employment, marital status, parental status, and MLDA), within-gender cohort group differences showed some degree of attenuation, but the overall findings remained-particularly for later young adulthood (see Figs S1 and S2 ). With the earliest high school cohorts (1976 to 1985) as referent, the adjusted odds of binge drinking remained significantly lower for the 1986 to 1995 cohort group, but only at age 19 for women and ages 19 to 20 for men. The adjusted odds of binge drinking were no longer significantly lower for women in the 1996 to 2004 versus 1976 to 1985 cohort groups at ages 18 to 19, but were significantly higher for ages 21 to 30. Among men, the adjusted odds of binge drinking for the 1996 to 2004 versus 1976 to 1985 cohort groups retained significance but at smaller age ranges: lower at ages 19 to 21 and higher at ages 25 to 27.
Comparing the Most Recent High School Cohorts (1996 to 2004) Versus the Earlier Cohorts
When using 1996 to 2004 as referent, the adjusted odds of binge drinking for those in the 1986 to 1995 cohort group remained significantly lower at ages 20 to 30 for women and 24 to 26 for men. The magnitude of difference between women in the 1996 to 2004 cohort group versus other cohort groups continued to show consistent growth through age 24, and then generally stabilized. Among women, the adjusted odds of binge drinking remained higher in the 1996 to 2004 cohort group than in all other groups from ages 21 to 30; these differences were found only at ages 25 to 26 for men. Sensitivity Analyses. Sensitivity analyses were conducted to examine whether different findings emerged when examining the prevalence of multiple binge occasions within the past 2 weeks; resulting conclusions were substantively unchanged from those using any binge drinking.
DISCUSSION
The current study is the first to examine historical shifts in the peak age of binge drinking during young adulthood. Using multicohort national samples of U.S. young adults across 3 decades (12th-grade cohorts of 1976 to 2004, which equate approximately with birth cohorts of 1958 to 1986), we observed that the actual age of peak binge drinking prevalence has increased significantly across cohorts for both men and women. Within the 1976 to 1985 cohort group, binge drinking prevalence peaked at age 20 for women and 21 for men. Thereafter, peak age for women moved to 21 for the 1986 to 1995 cohorts, and then to 22 for the 1996 to 2004 cohorts. Among men, the peak age moved to age 22 and then to age 23 for cohort groups 1986 to 1995 and 1996 to 2004, respectively. Furthermore, historical changes in the course of binge drinking prevalence throughout young adulthood did not reflect a simple shift up the age spectrum. Rather, the Fig. 3 . Odds ratios and corresponding 99% confidence intervals to test for age-varying associations between cohort groups and the odds of binge drinking among U.S. young adult women aged 18 through 30. Notes: N(unwtd.) = 181,140 time points from 31,156 women. Estimates obtained from time-varying effect models. Dashed lines indicate 99% confidence intervals. Binge drinking defined as having 5+ drinks in a row at least once during the past 2 weeks.
age-related pattern of the increase, peak, and decrease in the prevalence of binge drinking changed and significantly varied by gender; such changes were not fully explained by controlling for policy, social role, and racial/ethnic covariates. These TVEM-based results for the prevalence of binge drinking from ages 18 to 30 extend prior research on the average frequency of binge drinking from ages 18 to 26 using latent growth curve modeling that showed cohort changes in agerelated increases and decreases (Jager et al., 2013 (Jager et al., , 2015 .
Controlling for covariates somewhat attenuated the observed cohort group differences for ages 19 to 20, particularly for women (leaving significant differences between women in the 1976 to 1985 and 1986 to 1995 cohort groups only at age 19, and no significant differences between women in the 1976 to 1985 and 1996 to 2004 cohort groups at ages 19 to 20). However, even after controlling for covariates, the adjusted odds of binge drinking among women remained higher in the 1996 to 2004 cohort group than all other groups for ages 21 to 30, and among men for ages 25 to 26. These findings support those from prior research (Jager et al., 2015) , which found that growth rates for binge drinking frequency were somewhat explained by MLDA and social roles only during early young adulthood. Thus, it appears that a fundamental shift in binge drinking behavior is occurring-particularly among women-during the mid-to late 20s. As new cohorts of high school graduates move through young adulthood, the course of binge drinking appears poised to reflect an even longer duration of increasing prevalence across late adolescence and early young adulthood than that observed in earlier cohorts, with a further delayed peak age. To the extent to which levels of binge drinking remain elevated into later ages, the elevated risks associated with binge drinking also extend further into young adulthood.
Meaningful gender differences were observed in the ways that the developmental patterns of binge drinking prevalence have changed across recent decades. In the current study, significant gender-by-cohort differences were found across all ages 18 through 30 for the most recent cohorts compared to earlier cohorts, including during the late 20s which is a period of normative decline in binge drinking (Patrick and Schulenberg, 2011) . In particular, from ages 21 through 30, women in the more recent cohort group (high school graduating classes of 1996 to 2004) had significantly higher binge drinking prevalence than women in earlier cohorts (1976 to 1985 and 1986 to 1995) . However, the magnitude of difference between binge drinking prevalence among women in the 1996 to 2004 cohort group and prior cohort groups stabilized at age 24, remaining generally consistent thereafter. Men in the more recent cohort group had higher binge drinking prevalence at ages 25 to 26 than men in earlier cohorts, but the prevalence of binge drinking converged to levels similar to those of earlier cohort groups by age 27 for men. Thus, while both men and women experienced a more rapid rate of acceleration in binge drinking prevalence from ages 18 through the mid-20s in the more recent cohort group versus earlier cohort groups (which supports prior research with binge drinking frequency through age 26; Jager et al., 2013 Jager et al., , 2015 , higher binge drinking prevalence continued for women in the more recent cohort group (vs. earlier cohorts) through age 30. In contrast, for men, cohort differences in binge drinking prevalence disappeared between ages 27 and 30, such that by age 30, binge drinking prevalence did not differ between the 1996 to 2004 cohorts and the prior cohorts.
Alcohol use during later young adulthood has received less research attention than the years of early-to mid-young adulthood. However, a gradual but generally steady historical increase in binge drinking prevalence among U.S. young adults at age 30 has been observed (Patrick et al., 2017b; Schulenberg et al., 2018) . Future studies that can examine cohort differences in binge drinking into the 30s and beyond may find that, among women, binge drinking prevalence converges across cohort groups at a later age. However, extrapolating from the generally stable magnitude of difference in binge drinking prevalence for ages 24 to 30 between women in the more recent cohort group versus earlier cohort groups, binge drinking prevalence (and associated risks) may remain elevated among women in the more recent cohorts past age 30.
The consistently higher likelihood of binge drinking for women-but not men-in the most recent cohort group compared with earlier cohorts from ages 21 through 30 is consistent with the narrowing gender gap in alcohol use that has largely been driven by increases among women (Slade et al., 2016) . Further, the current study's findings support projections of decreases in alcohol use from middle age onward to be weaker for women than men (Karlamangla et al., 2006) . As mentioned above, social role changes appear to have some level of explanatory role (e.g., delayed childbearing has been shown to be associated with significantly increased generational odds of heavy alcohol consumption in longitudinal studies of mother-daughter dyads; Alati et al., 2014) . Key historical differences in alcohol industry product development and marketing also may have played a meaningful role, with concerted efforts by the alcohol industry to develop products and campaigns specifically targeting women (Alcohol Beverage Retail, 2018; European Centre for Monitoring Alcohol Marketing, 2008; Parsons, 2010) . Marketing for a range of alcohol products to women has increased notably and-for women in the more recent cohort groups-may be leading to increased binge drinking (Kindy and Keating, 2016 ) through age 30 and possibly beyond.
Limitations and Strengths
The findings of the current study should be considered within their limitations. The current analysis relied on repeated nationally representative samples of 12th-grade students, thus excluding those who dropped out of school prior to 12th grade (school dropout is associated with increased binge drinking; Tice et al., 2017) . Further, all data were selfreport, used a general measure of 5+ drinks for both men and women (rather than gender-specific levels of 4+ for women and 5+ drinks for men per occasion [e.g., Centers for Disease Control and Prevention, 2015; Kann et al., 2018] ), and focused on binge drinking within a relatively short time frame (i.e., past 2 weeks). However, in 2013, the MTF prevalence estimate for past 2 week binge was 35.1% for individuals aged 19 to 28 , which is comparable to 37.9% for past month binge prevalence among individuals aged 18 to 25 in the National Survey on Drug Use and Health (Center for Behavioral Health Statistics and Quality, 2015), and 25.8% for past month binge prevalence among those 18 and older in the National Epidemiologic Survey on Alcohol and Related Conditions III (Dawson et al., 2015) . Finally, attrition across young adulthood is a limitation, somewhat mitigated by adjustments via weighting. However, the current analysis has a number of important strengths, particularly utilization of national longitudinal data with cohorts that have been assessed with consistent measurement across 3 decades. The use of TVEM has allowed models to focus on complex associations between both gender and cohort across age without the assumption of parametric associations or the a priori need to specify inflection points. The study is the first to show that the peak age of binge drinking prevalence is increasing during young adulthood.
Implications and Conclusions
The results of the current study highlight that the developmental course of alcohol use has varied in important ways across adjacent cohorts and underscores the fact that historical change in etiology can occur relatively rapidly. With such changes in course, other components of etiology-including risk factors and consequences of alcohol use-are also shifting, and these are important directions for future research (Schulenberg et al., 2014) . The observed delays in the peak age of binge drinking frequency and elevated prevalence levels of such drinking into the late 20s for men and women have important theoretical and practical implications. While it remains the case that binge drinking prevalence tends to escalate after high school, peak during the early 20s, and then decline, there are also fundamental shifts in the shape of these developmental patterns. The peak age has shifted upward by 2 years over the past 3 decades (from age 20 to 22 for women, and from age 21 to 23 for men). In addition, women in the more recent cohort groups more commonly report binge drinking through age 30, while men in these same cohorts are returning to prevalence levels similar to those from earlier cohorts by age 30. Both of these fundamental shifts result in an extension of individual and societal risks associated with binge drinking into and throughout the 20s. The extent to which historical variation in the peak age of binge drinking prevalence found here generalizes to other binge drinking indicators, including binge drinking frequency and high-intensity (or extreme binge) drinking (Patrick et al., 2016 (Patrick et al., , 2017b , is not clear. Consequently, future research should examine the extent to which peak age varies historically for these other indicators. The majority of alcohol prevention and intervention efforts have focused on adolescents and early college student populations, but the current findings underscore the need to extend intervention efforts to young adults more broadly and increasingly to women. There is a need to ensure that high-risk alcohol intervention efforts are developed and implemented to reach individuals throughout the third decade of life, and to alert clinicians to the importance of screening for alcohol-related problems throughout this key developmental period.
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